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CLAIMS 

is claimed is: 

A fluid sterilization apparatus comprising: 

a sterilization chamber having a cavity therein; and 

a nozzle for receiving pressurized fluid and directing a spray of the fluid 

into tiie cavity, and 

an electron beam generator having an exit window, the electron beam 
generator being mounted to the sterilization chamber for directing a beam of 
electrons through the exit window into the cavity to the sterilization chamber to 
irradiate the spray of fluid, the nozzle being configured to direct the spray of 
fluid substantially parallel and proximate to the exit window. 

The apparatus of Claim 1 further comprising a pump for pumping the fluid. 

The apparatus of Claim 2 fiirther comprising a filter for filtering particles from 
the fluid. 

The apparatus of Claim 1 in which the nozzle directs a thin, flat fibn of fluid 
within the sterilization chamber. 

The apparatus of Claim 4 in which the fihn of fluid is about .004 to .005 inches 
thick. 

The apparatus of Claim 4 in which the cavity of the steriUzation chamber 
includes an outlet through which fluid that is sterilized is removed. 
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The apparatus of Claim 6 in which the cavity of the sterilization chamber 
includes a recycling passage for directing a portion of the spray of fluid back for 
further irradiation. 

The apparatus of Claim 7 in which the cavity includes a wall between the cavity 
outlet and the recycling passage for directing any fluid from the spray of fluid 
unable to pass over the wall into the recycling passage. 

A fluid steriHzation apparatus comprising: 

a SteriHzation chamber having a cavity therein; 

a nozzle for receiving pressurized fluid and for directing a spray of the 
fluid into the cavity, the spray of the fluid being a thin, flat, fihn of fluid; and 

an electron beam generator mounted to the sterilization chamber for 
directing a beam of electrons into the cavity of the sterilization chamber to 
irradiate the spray of fluid. 

The apparatus of Claim 9 in which the film of fluid is about .004 to .005 inches 
thick. 

A fluid SteriHzation apparatus comprising: 

a container for containing a supply of fluid; 

a wheel system having circumferential surfaces, the wheel system being 
rotatably mounted within the container, a portion of the wheel system for 
extending above the supply of fluid with rotation of the wheel system drawing a 
fihn of fluid upwardly out of the supply of fluid on the circumferential surfaces; 

a doctoring member for controlling the thickness of the film of fluid on 
the circumferential surfaces of the wheel system; 

an electron beam generator for irradiating the fihn of fluid with a beam 
of electrons to steriHze the fluid; md 
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a fluid removal member for removing sterilized fluid from the wheel 

system. 

12. The apparatus of Claim 1 1 in which the wheel system comprises a first wheel 
rotably mounted within the container for drawing the film of fluid fi:om the 

5 supply of fluid. 

13. The apparatus of Claim 12 in which the wheel system further comprises a 
second wheel rotatably contacting the first wheel for receiving fluid from the 
first wheel to be irradiated by the electron beam generator. 

14. A method of forming a fluid sterilization apparatus comprising: 
1 0 providing a sterilization chamber having a cavity therein; 

'fl forming a nozzle for receiving pressurized fluid and directing a spray of 

^. the fluid into the cavity; and 

mounting an electron beam generator to the sterilization chamber, the 

5 electron beam generator having an exit window and for directing a beam of 

6 1 5 electrons through the exit window into the cavity of the sterilization chamber to 

irradiate the spray of fluid, the nozzle being configured to direct the spray of 
fluid substantially parallel and proximate to the exit window. 

15. The method of Claim 14 further comprising providing a pump for pumping the 
fluid. 

20 16. The method of Claim 1 5 fiirther comprising providing a filter for filtering 
particles from the fluid. 
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The method of Claim 14 further comprising forming the nozzle to be capable of 
producing a thin, flat fihn of fluid. 
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IS. The method of Claim 17 further comprising foraiing the nozzle to be capable of 
producing the film of fluid .004 to .005 inches thick. 

19. The method of Claim 17 further comprising forming the cavity of the 
sterilization chamber with an outlet through which fluid that is sterilized is 

5 removed. 

20. The method of Claim 19 further comprising forming a recycling passage in the 
cavity of the sterilization chamber for directing a portion of the spray of fluid 
back for further irradiation. 

21 . The method of Claim 20 further comprising forming a wall within the cavity 
10 between the cavity outlet and the recycling passage for directing any fluid from 

the spray of fluid unable to pass over the wall into the recycling passage. 

22. A method of sterilizing fluid comprising: 

directing a spray of pressurized fluid from a nozzle assembly into a 
cavity of a sterihzation chamber; and 
1 5 irradiating the spray of fluid with a beam of electrons from an electron 

beam generator mounted to the sterilization chamber, the electron beam 
generator having an exit window through which the beam of electrons is 
directed, the nozzle being configured to direct the spray of fluid substantially 
parallel and proximate to the exit window. 

20 23. The method of Claim 22 further comprising pumping the fluid to the nozzle 
assembly with a pump. 
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The method of Claim 23 further comprising filtering particles from the fluid 
with a filter. 
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25. The method of Claim 22 further comprising forming the spray of fluid as a thin, 
flatfihn of fluid. 

26. The method of Claim 25 further comprising forming the film of fluid about ,004 
to .005 inches thick. 

5 27. The method of Claim 25 further comprising removhig fluid that is steriUzed 
from the cavity of the steriUzation chamber through an outlet. 

28. The method of Claim 27 further comprising recycling a portion of the spray of 
fluid back for fiuther irradiation through a recycling passage. 

29. The method of Claim 28 further comprising recyclmg an initial spray of fluid. 

10 30. The method of Claim 3 1 further comprising directing any fluid into the recycling 
passage that is unable to pass over a wall within the cavity between the cavity 
ouflet and the recychng passage. 

31. A method of forming a fluid sterilization apparatus comprising: 

providing a container capable of containing a supply of fluid; 
1 5 rotatably mounting a wheel system having circumferential surfaces 

within the container, a portion of the wheel system for extending above the 
supply of fluid with rotation of the wheel system drawing a film of fluid 
upwardly out of the supply of fluid on the circumferential surfaces; 

providing a doctoring member for controlhng the thickness of the film of 
20 fluid on the circumferential surfaces of the wheel system; 

providing an electron beam generator for irradiating the film of fluid with 
a beam of electrons to sterilize the fluid; and 
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providing a fluid removal member for removing sterilized fluid from the 
wheel system. 

32. The method of Claim 3 1 further comprising providing the wheel system with a 
first wheel rotatably mounted within the container for drawing the film of fluid 
from the supply of fluid. 

33. The method of Claim 32 further comprising providing the wheel system with a 
second wheel rotatably contacting the first wheel for receiving fluid from the 
first wheel to be irradiated by the electron beam generator. 



5 34. A method of sterilizmg fluid comprising: 

r. -Ft. 

^ 1 0 drawing a film of fluid upwardly out of a supply of fluid contained 

'-i within a container on circumferential surfaces of a rotating wheel system 

g rotatably mounted within the container, a portion of the wheel system extending 

n I above the supply of fluid; 

0 controlling the thickness of the film of fluid on the chcumferential 

6 15 surfaces of the wheel system with a doctoring member; 

^'^ irradiating the fihn of fluid with a beam of electrons from an electron 

beam generator to sterilize the fluid; and 

removing the sterilized fluid from the wheel system with a fluid removal 
member. 

20 35. The method of Claim 34 further comprising drawing the film of fluid from the 
supply of fluid with a first wheel of the wheel system. 



36. 



The method of Claim 35 further comprising rotatably contacting a second wheel 
of the wheel system with the first wheel for receiving fluid from the first wheel 
for irradiation by the electron beam generator. 



